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(57) Abstract: A gene causative of a phenotype character is easily specified and thus gene functions are comprehensively analyzed. 
A method of analyzing a gene function which comprises: (a) infecting a plant mass with a full-length cDNA library containing an 
expression regulatory sequence to thereby transfer the cDNA into the plants; (b) individual plants fulfilling desired requirements are 
selected from the plants having the cDNA transferred thereinto as described 
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above; (c) isolating Lhe above-described cDNA from the selected plants; and (d) re-transferring the thus isolated cDNA into a plant of 
the same species as the transgenic plants as described above to thereby reconfirm the phenotype character depending on the selection 
requirements as described above. 

(57) m$l: 

^cDNA JtttlAL, (b) ««rlBcDNAAS«A*nfcffiW^K^6>aW©S^ 

mzm&T&mm&m&v, (c) mmmm$fri±mmfabmm cdna ^giu (d) 
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w m m 

©^-fett, ^so3scAttf»#'cfc«as, mmt^^ov^ a dna s:#j5fe-t-siasgB 

1 oro£3£itife&itfc&L/jS*;frtffc&i% ^©I^Jfe (DB#|^^ 
fc5o *»<D#£\ T-DNA ^ h ^^^^y ^#fiE^Six5 

(Krysan, P. J. Plant Cell, 1999. 11 (12): p. 2283-90; Speulman, E. Plant 
Cell, 1999. 11(10): p. 1853-66) 0 T-DNA (DUkGrtZT ?v '<? T V V Lfc 

^U, T-DNA f*. ififl? 1 KD^mfaW-fotz. & l~2^t*— < ^^OiitT^A^ 
tt (Azpiroz-Leehan, R. f), Trends Genet, 1997. 13(4): p. 152-6), feS^COh 
^V^sK^^co^^fi, 1 =i e— (D h ^V^sify Is&tfS A^fcljf A£*l£> 
(Fedoroff, N. Bioessays, 1995. 17(4): p. 291-7) „ £ © j; 5 ttW Af£S£fc£ 
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ff 5 r £ *S X- # § (Krysan, P.J. Plant Cell, 1999. 11(12): p. 2283-90; 
Speulman, E. £> N Plant Cell, 1999. 11(10): p. 1853-66) 0 

^Mfeasfcj^tLTvSo T^^-^ay^^y/sttt, t-dna rttcM*ii*tb 

IB?iJ£rfiJjB LT> T-DNA ^#A^tbfc^V 
-f-^t§<£>fi¥#r?££ LT3§iSUT#£:(Walden, R. h , Plant Mol Biol, 1994. 26(5): 

p. 1521-8). w<dt ?^^<— i/a y^^v^o^iro 5 fe*t>ss?t JB*>ns 

V^nT^5#:tf>, <E^fSH4te^T«*4V A^fiff AttflfcStrtfe 5kb(Weigel, D. 
Plant Physiol, 2000. 122 (4) : p. 1003-13) iZ r t T*&-5„ v-p^jS-f- 

v^ 0 tot, Tt^^—^B^p^^ymzmmmte^s^mte^mmmmz 
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cDNA SriiPJtd^m^^ ^W^m$^fcm^#:^^m?F0K^mii-rSr D 
(i) ie^Hi©l?^ife-efcoT, ^Toxm : 

(a) ^mPffigB^J^-atP^^S cDNA ©7^f ^9 U — «:«**HfcJ*JfeS*T 
^ cDNA ^r«!W3AL, 

(b) HfrfB cDNA iS*A*nfc«»*H*»fePW«>38tfe*#K:ai-fr1-*1fi4fc«ra 

(c) «TE3B4fe *tLfc«t*A» bKria cDNA SriJiHi U 

(d) Jtfrfsm&f cDNA^,tufa^A^^fcffi^j<h|^|ffi©^^^AbXtfi 

(a) %9lMSBa?tl cDNA ©y^/yy-MftiW^^X 

(b) huIB cDNA ^AJtlfcttMl*^ I W^aft^ftl'I^tSffittSS 
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ft cDNA 7^y9!)"iLt,r^o/^r!J <?J±fcmA£tif'b<D%$imi-%~ 
* *L 5 V > "f fh t>* <D h (D * tl £ o 

v£&\ TFox Hunting SystemJ (Full length cDNA over-expression gene hunting 
system) t£tttftc 0 * % SlT^mmir 5 (El 1 >„ 
(D^±A cDNA 7^^7 JJ — ©WIIIM (!H1 A) 

^^^{^.feV'^T'i^ffl'^'S^^S: cDNA «\ mRNA a tf— U # 

k cDNA J; <9 kfiV* cDNA & h *B f- *3 3 cDNA ^ 

cdna 7 4 7=7 y $MSft^7>; >>sftw«£: 
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mm to cDhfA 7^79 d -nut-*, fliffijsawawsfe^tcjs < s 

C<7) J: O cDNA tt» S|g#k:tt42ffel«>*fSfeti J; U , g mRNA 

HJJ ^m%£&i^£.^XWM£tlX5o <0 . -_tl.(-^ g LTP<o^iS cDNA 
■^^S^ s M^^^-CV>So itfl Cap-trapper (Carninci, P., Genomics, 
1996. 37(3) :p. 327-36) , Cap-finder i£ (Zhao, Z. , b . J. Biotechnol. , 1999. 
73 (1) : p. 35-41) 4&<©^Ss 3rffi i"3 £ t ri* T? # £ Z.tliblcm7££tl2>%<DX' 

cDNA £^ c — -Isp'irZtigXD^? ? — t U-Ctt, Sfil 8 
Stt£Jt.k*rl3JftU ^o,#A DNA O^I^Sr— *lftt*)fe-eir 
cDNA if AM& <F> WiW \Z.W^> i> CO & ffl V > £ (D #S J; V > „ 

%m%-iz.<&%o<D^m&%}m it^ -tiBc^ks cdna ^un-t^^.^ cdna 7 

LT, pTAS, pBig ^ifdS^tf e>*l* 0 

#3&ii§<0;£ftKL:^TteJii-;5^£s cdna y — *i*g9£# 

mRNA jftife cDNA «r£-J#i-5 r 5 C 

m^fc&fci*. m^t^smmz z><n^mi,x^%<, #o-c, ^* c dna 

4* Kite 1-2 * * — V VfrWAiStift^<DX\ ^S1ElSMfi«J#:tt^ -J-^-CBU*©* 

^sb^^iiafi, iridic** *at«3eKi j: o-r»iBjart3js 

af<ojaen4^mm§ixTv^5 0 ^ot, cdna v^zf? y — -r 
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*B, it^t±m, Vol.39, No. 6, 2001) „ 

■e cdna te« # ift t> a * , *a* v ^«3fi ^ * scans ^-it & if a* ^ ^ 

^oX, jt^T-O^mat-i^T^- cDNA ^ n->-0#feit3&S^# <^#£ 0 

7^/7!) -ws^Mfs ia\ j: 5*9^^7 y -^^M-rsr 

rCO^^S cDNA a- V^O#«i»oj!E-#m«, WflS-fbSfefe* cDNA 

m&<m&i%>& s c ^ $ axfc^ft cdna © 5 - *sgga^i t 3 ■ ^ssie^j 

cDNA ^ p— fSrilSiJl^ r^X^-x — ^-^— -X-ft: LTfc< „ 

*aMk*K5t^ft cdna y — r±, ^jft^axsv^m^s cdna zmwi 

ScDNA 5„ flriffi«©>f^T?tl§l«!©!J y-xisfi^aoofes, a 
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^■^bH5«o-e,3i^<D^s cdna ^-r zf? y --efe+^^ffiM-rs^ tas-c^ 

(2)38^<* >?—^<D$£±M cDNA p— (El IB) 

cDNAJUS^SfMt^^S cDNA T^p^^!)?^-^- 
^77 (Agrobacteriura tumefaciens) <fc &Wfal&W&$k<Otz-$>V> T-DNA 

38a^^-fc^o-=^t5wiiS-e#S G T-DNA tfi, 

Ti -79 x$ Kd>^-rs^^M®-efc 5 ,£©fflWrtMtWfcl«ltei-5 t .T-DNA 

astt&jtofl&fiiiE^ u ^/ a dna 4»ic*a^^^tL§o 

si CO T-DNA ©rtSB^tt, cDNA«>38gtS:Wfil5i"5fcJi>OiayiJ^^*n5o 

(Cauliflower Mosaic Virus) <D 35S -fxx ^e— ^ —gE^IJ (Sanders, P. R. , 
Nucleic Acids Res, 1987. 15(4): p. 1543-58) a^ffe*!^ Mi/n^-^- 
tLTIi^3="^f ="f KW^SI^B* — ^~gB?>J(Aoyama, T. Plant J, 
1997. 11(3): p. 605-12), h u ? >W0LM7 n ^e — ^ — g2?"J (Zuo, Jet al, 

Plant J, 2000. 24(2): pp 265-273) ft # ff&ftS 0 #3S §8 Kl *3 V T fi * ^il 

±3Z£©^^:fi cDNAXfi^^k^* cDNA ^W^n^E— ^— fi#l<Z>T«fc:-fc 
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^^fc^-T^ii^Kco^^^, T^^irV^^^^m^-frfc^-a-ti, cDNA 

(3)^^S cDNA y -©t«^©^A¥t (ilC) 

#U-> cDNA /^JfA^t^fc T-DNA C£>HH (Full-length cDNA 

over-expressor library; FOX library) *) T^tts*?^!) pix^^A 

u 9>f ^7 y — tr#Mbfcm. -^w^-f t"^ y — *p<n cdna r^n/^xy 
mnmm^m^^hti^mmti,xit, r^v-rn. <**m. *r*&, ^*?im 

7/7^4 : ^-^X-7^(Arabidopsis thaliana) 

-^^^ : (Nicotiana tabacum) 

■4 : h •=& n =t (Zea mays) . -4 ^ (Oryza sativa) 

■^f* : (Glycine max) 

30-60 5 0 (3*^ 

y^-fy !)-tp©i^07^p^^rl) ^A(4 % -tixJen3"J*«> cDNA as*?A£ 

tbfc-<^ ^ — (T-DNA) &tLt*5 0, T-DNA [3, iilt 1 flM&Mftffc 1~2 =« tf — 

8 
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(4)*m^*t»cj:«aa^ia! (bid) 
»m?E cdna #2* as rif^mmmm* n -tar^-etrc^ra-i*^ ± o r w-r 

fox y^^y-^, n^^f^-^aotis^^-fra^ttffltar 

-blBil^fe^itif^^ft cDNA £#^fcffi%;lfcH&-^-r-<T*;t5 £^ 

m^m, -^mmmmm^if, m*temm&mz.&^xm£irz>z.ttfx% 
% a ^(om-t^^^Xs wffi^f*?, *yv^*^ds^r**u5 (iiE) 0 

^h^i Ltf4, ft^iM b w*. ft** b b i^x ({& 

ffl* b V'^Xttffiia^ b b U*. b b U*. * 

S^ffe* b U'** *SS* b SMb* b V-*, X^M* b l'*, fl^* b V^. 
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tt5^i:^S^i"5 0 0iJ;Ltf, rssil^. M^xj fi N 42 < C£4_h<0*#Srft^£t_h N 

U 0d*.fi 1000—2000 jumol/s/m 2 ^_h©3t^^Mbfcm^-^f^^-r S„ 

r^fl-ilM hV^J fctt, 100~400nm l~10mj/cm 2 # 

r^^h^j **;re»t*jt U-^, -Ms*** cox, ftif) 
M^^itwu o¥/vzm, m&ifm. utenm, 
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(5) ^^K^SflfciSX^^SroJKHi: *S3t^©FI^® <EJ 1F~H) 

ifcK:, ^^ixfc^fe^fg^^b^y A DNASrttHiL, r to dna d>b , t-dna 

11 
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ti s * * - mm t * - ? * — * - e#i <z> ife^ia?ij tt a & t> 

^(D^^mmmmcm^titc cdna %mmTz> m if), ^© cdna wt>*±isi: 
[n^o y -un t ^ - s: * -ia?u £i$-o fc t-dna i^tfA u r n% , 

ttfe=firi-**a^«ow*»*r-r«(Ba ih) 0 *ut, cdna <aBB3am:£&fir5 r t 

Tyns<#T V ^(a^^ift cDNA OM^l^^AtC&V^T % cDNA 
asi*A £*x5 1 ~2 ^ fcT— cDNA Oll^: »S?gflt4>m 

S, 

m 1 &.*ftW<D&±& cDNA Sr^V^aS-g^tg^W^^SES 

So 

m 2 tt, F03024 7^ ls<D Tl tetott&SHife Ufc^SfT?*> So 
|g] 3 {4, F03024 7f T2*t*fl£*«HfeU^^K-eabS. 
|g]4 P BIG03024 £fll^T?S^ F03024 ^iAbtftttLfcTl *i^ft:£:St& 
Lfe^*T*fcS 0 

36 BUI * MM1r S ft A GD^fil 

HJg^ij ic-t ©ftw tomm& kj£ s ft s t> © "e«t fc^, 

^**S^J^^s ffittSSUSk** pBIG2113N (Taji, T. Plant J., 2002. 

24(4) : p. p. 417-426 ISlXJ Becker, D. £> Nucleic Acid Res. , 1990. 18(1): p. 203) 

(C Sfil ^ c — -Vj/ih-f hSr^Abfc P BIG2113SF ftffl^T. ^tHJBtMMffc Jf 

<D i {C^^.S^mM^t>#*;i-r cDNAtf)*^ y — ^V^fcfTofc. 

12 
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(1) W.mk$Z±M cDNA 5 y ? X <D\t& 

t/v^?-~t X-tfr h cDNA £ CAPtrapper Stiot b tc 0 Z. CO c DNA 

£ Lambda ZAP, fc&VMS Lambda pLC-l-B CO Sfil ijjij fi&Wfc^MitL «£ o T 

a— — tfe{Seki M. et al. Plant J. , 15, 707-720 (1998))„ ^< 
SB^J^fflV^T cDNA <D 5 ' *4jgi3' 3£CO@E?U£iE^ cDNA <D JV— fc? 
^^^n^\^&^r.(D 13, 000 a — >-^[^^Lfc(SekiM. et al. Plant Physiol. 
Biochem. 39, 211-220 (2001)) o Efctel, 50ng//i 1^911 n — Vjo>k 0. 5 

/ii %&mLx i*coT=L—7*izmi£-tc 0 ^com&m. i«i ^-stu 20^1 <d 

Electric competent cell DH10B(Gibco BRL) L7c 0 Amp ^ -a" £ tl- * 

^mi&±X*3i1i?l,fzm&<D=iv-~$:m 200, OOOfgM^U K 

(2) FOX Ty*v,^y y T^-f ^9 y— 

2m g O^^k^^S cDNA 5: y#Xky 700 jug ©pBIG2113SF ^^-ifT^fjfP] 

H#tc sfii -e^^-si^fLfc 0 yzfvs<;—;utf:miz£ Bantu 8 M i 

©zMcSf^L, lju 1 O 10X^y77^t 1//1©T4 V If , 16TCt* 1 g 

^SJCSS-Brfco 2ju 1 CO^/&?&£r 40 ^ 1 CO Electric competent cell DH10B (dtt-tf 

iJ-f-viiSls (Km) is-g-* *bfcs|E35i#ifi±-e^WUytailE©=i P = — **& 
150, OOO^ia-S* U KHU&SrUfc, HHKUfc 2 a 1 <D~7J* 5 K 

?££r, 40//1 CO Electric competent Agrobacterium cell GV3101 fcjft-tf TJ^Sfte 

Km ds^*^3e*&ifcJr-e^Wbfcabit«) = B=— srjf^ 150,000^ lb &g 

fttfgflfifcUBMEU 15%(c&-5 J; o^V to- ^Mtl, -80°Cfc~C## Ufc 0 rco 
^ y ir a — FOX T *r V T Zf=7 U — t V$& 0 

(3) FOX 

±.m<V PMT ?v 7- }) T^A-fy y — SrJKl 200, 000 ^n--£W£-3Tx X 

w y v^rmmcmm , m±m ^ n ^ (xa^y :3 ni/if7) 

CD?^ 5/ f^^^tfofco ««rJRSU jjTo-^-f v'V^tHt BAM 

Ufc 0 

13 
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(4) &&M*# V 

<Dixm&ofth<Dn, umfammt, m.%ofc±mt. mmi^mmn, 

(5) cDNA©ff^P"-y^ 

^fh^mmMtD^frtz. 90 V4 ^CDv-h 47 7 -I* VJ&»& n -t? y ^ 2 feGfa 
200mgfw) SrHlJtZ L N <7V A DNA £ttfc±5 DNA lUM LT PCR ^JEft^fT o fc„ 

PCR SJ^^fi^TCOM^^t^V^. 94°Ct:- 0. 5 58^^ 0. 5 ^StJ 5 68°CT 3. 5 

7° =7 4-^— QOOpM) 2X0.5/^1 
dNTP (200^1) 5^1 
/^7t- (X10) 5jul 

y/i^DNA 10/^1 
^^7K 28ju1 



ff- 50ju 1 

PCR <Dtc£><DZf74 T — fi^TcDoi <9 
GS4: ACATTCTACAACTACATCTAGAGG (@B^J#^- 1 ) 
GS6: CGGCCGCCCCGGGGAT (@a?IJ#^§-2) 

PCR MW&TJfv— ^<5r/V_b-eiUi|Xbfc^^, pBIG2113SF &jg-tf^ Sfil |£ J; o 

GS6 Zm^^XffiAZtlX^h cDNA WfJt^iftSiE^JSrlRl^Ufc,, 
(6) FOX V(^#A^tbfc^^:S cDNA 

mi ^^i-ct r.tL^^5 42 cdna fi-tn-?nsij*©R3fiji^rL., 

14 
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3E 1 



line 


fragment number 


mips code 


annotation 


F00521 




At5g27150 


NHE1 Na+/H+ exchanger 


F00602 




At1g08460 


hypothetical protein 


F00718 




At2g20880 


AP2 domain transcription factor 


F00721 




At3g 16400 


putative lectin 


F00732 




At5g50700 


1 1-beta-hydroxysteroid dehydrogenase-like 


FO083O 




At5g54270 


Lhcb3 chlorophyll a/b binding protein 


F00935 




At3g28870 


unknown protein 


F01022 




At1g 15820 


hypothetical protein 


F01027 




At4g27170 


NWMU4 - 2S albumin 4 precursor 


F01049 




At4g 13930 


hydroxymethy transferase 


FD1205 




At3g43810 


calmodulin 7 


F01305 




At1g62500 


putative proline-rich cell wall protein 


F01310 




At3g25920 


SOS ribosomal protein L15, chloroplast precursor 


F01317 


1 


At3g60830 


Actin like protein 


F01325 






S-adenosylmethionine decarboxylase j 


F01407 




At5g63850 


amino acid transporter AAP4 | 


F01408 




At5g59090 


cucumisin precursor - like j 


F01410 




At4g35260 


NAD+ dependent isocitrate dehydrogenase subunit 1 


F02304 




At2g45560 


putative cytochrome P450 


F02318 




At1g76180 


hypothetical protein(dehydrin like) 


FD2347 




At1g66820 


hypothetical protein 


F02510 




At2g30590 


unknown protein 


F02607 


2 


At2g32210 


unknown protein 


F02623 


2 


At5g54180 


putative protein 


F02635 


2 


At3g01160 


hypothetical protein 


F02742 




At4g00100 


putative ribosomal protein S13 


F02813 




At2g46540 


expressed protein 


F03O39 




At5g43560 


unknown protein 


F03048 


3 


At2g46280 


Eukaryotic tlanslatton initiation factor 3 delta subunit 


F03124 




At2g43100 


3nsopropylmaiate dehydratase, small subunit 


F03142 


2 


At3g19516 


hypothetical protein 


F03205 




At1g23060 


unknown protein 


F03208 




At2g36970 


putative glucosyltransferase 


F03209 




At5gO7990 


flavonoid 3-hydroxylase - like protein 


F03213 




At3g 10020 


unknown protein 


F03215 


1 


At3g45140 


lipoxygenase AtLOX2 


F03218 


4U 


At2g16080 


putative protein 


F03218 


4L 


At3g16640 


Translationally controlled tumor proteinHike protein (TCTP homofogu) 


F03224 


2 


At5g56420 


putative protein 


F03224 


3 


At2g 10940 


unknown protein 


F03232 




At5g47610 


putative protein 


F23 


L 


At5g49940 


nifU like protein 



(7) m$LM(onmmkmfc*mife(nmfe 

±WZ(D J: ? UX^ a— — Stilt? ?X 5 K<0 1 OT?£><5 pBIG03024 ti x 

-<—;v^]}— >- <o Tim^w^^-r F03024 v(i2i^t)d^^ 
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p — ^ £ tlfrm 2. 4kb <D%±& cDNA — # <D T^i-i? #Ir] WA 
$tLTV^^7 D ^^^ KT*foofc c £fc, HI 3 Cl^i-J; 0 F03024 © T2 flt4*"C 
tt, ^(D-<— /Isjnj— >-CDttKf43Ml t-M£^l3tL;/h 0 P BIG03024 
^ y 7GV3101 fc^Srte»UFOX«ifeffr*a>H#£^< WatKUtf-f 5* 

4 l/frh F03024 CDTl^^>i^:< |WJ^#-<— /V^ y — ^©J^ri* ffljR LTfc (H 

4 tC*i-) D r (D^ pBIG03024 id#A £ tbT V > fc c DNA i$U%><£>M&&M± 

5 !JlflH4©Sem#:*»5C: t^T'tSi, T-DNA t»t£il&*3&S;h,"CV** % ^A$ 

5 0 £ t>tC 5t^^l£Ec cDNA t LT#«t£*vC^5fc«>, frfc^J^BI*^^ 
H*-«i-5j6J5fas*<, ****** bSUfcLfc^V a dna £ffl^-c^t;:jj!»Mfc 

A{C ittti\ ttE^JS c DNA $ ^S^-C#^b^^V^<D-e, cDNA <£>£3feli4#;£K>&* 

m?m-%r i : dna 

ia?"J#-^ 2 : DNA 
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ft * co $5 m 

(a) mmmmnmif$&^±M cdna (Dy^yy v-^mmmmKmrn^^x 

%% cDNA £rffiW-#A U 

(c) ffimmmztitcmyofr^Mfz cdna £mnu .&r>* 

4. cDNA ©*t4fe^©^A*s, t?us<?t I) !?A©S^('J: Dtrfrax-S fceo 

6 . ^ m^^^ x h w^, h u*, urn* h is*. i%yt* h u 
m cdna ^m^^a-ts^is:, 

(b) fufB cDNA ^^A^tbfcffi^SH^^ @^J^>51^^(-il^-rS»S:^ 

(d) miiEm^i^ttfc cdna ^ s mmm^^ritcmmtmm(Dmm\cw^Avxm 
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9. cDNA 7^7 7 1) — X ifu T V $ ^ fc^A £ tilt i> 

10. cDNA Offlt«fe^«Qs»AdS, T^n^^T^ £A©jg^tCj; 9 tffrfrS fc 
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SEQUENCE LISTING 

<110> RIKEN 

<120> A SYNTHETIC GENE FUNCTION-ANALYZING SYSTEM USING 
FULL-LENGTH cDNA 

<130> RJH14-011T 

<150> JP 2001-264156 
<151>2001-8-31 

<160> 2 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence^ synthetic DNA 
<400> 1 

acattctaca actacatcta gagg 24 

<210> 2 
<211> 16 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : synthetic DNA 
<400> 2 

cggccgcccc ggggat 16 
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